
2/53 



FIG. 2 



10 



PROGRAM 




34-^PROGRAM 



PROGRAM 




, n -ro PROGRAM 



PROGRAMMABLE — 28 
MULTIPLE STAGE AMP 



SELECT 
GAIN 24 




PASSIVE 
POLY- 
PHASE 
LDF 




36^f T 
PROGRAM 



PROGRAM SELECT /-43 



CALIBRATION 




PROGRAM 



PROGRAM 



3/53 




4/53 



FIG.4(a) 

Vdd 



I 



7/53 



FIG. 7 




-2Q/RC 



2Q/RC- 



■1.24 



FIG. 8 



'z ^130 



V 



r 



Yi =I/V 



■AAA/ 



VIRTUAL 
-GROUND 



134- 
136- 



FIG. 9 

c 



jv \t 



V wv 



z s— 132 



Rz^-^S 



10/53 



FIG. 12a 



C u/jj^-148 
C u^150 > 
C u^152 ^2 



C u/j p-156 > I 



y 



y 



y 



$2 

y _ 



y 



158 



— AAA * AAA * — -y\A/ * — -AAA * — -AAA- 

-^6R U 160-^8^ 162-^4R U 164^2R U 166-^ R u 




11/53 




CO 




2ND 
ORDER 
LPF 




2ND 
ORDER 
LPF 












2ND 
ORDER 
LPF 




2ND 
ORDER 
LPF 












2ND 
ORDER 
LPF 




2ND 
ORDER 
LPF 










POLY- 
PHASE 

FILTER 



CD 
CO 



CD 
CO 



CO 

UJ 
CD 

<c 

CO 




q: 

QULl 
ZQCL 
CM D£ — I 
O 



QlxlU. 

CM 9^ — ' 

o 



CD 

I — 
CO 



O 




13/53 



FIG. 15 



950 



964 




962 



FIG. 16a 



860— £]f 



957- 




864 



958 



S 



955 



0H 



i 



■952 



950- 



15/53 



FIG. 17(a) 




Q_c 



IF MIXER 
BUFFER 



1 f ^352 

.elk Q_clk 



in 




322 



323 



Q_in 




324 



n 




325 



Q_in 



■30 



.in 



Q_out 



1 



l_in/ 
Q_in 



FIG. 17(b) 



fs 2fs 3fs 4fs 5fs 6fs 7fs 
LIMITED IF SIGNAL SPECTRUM 



l-c/ 
Q_c 



FIG. 17(c) 



fs 2fs 3fs 4fs 5fs 6fs 
SINUSOIDAL INPUT SPECTRUM 



7fs 



l_out/ 
Q_out 



FIG. 1 7(d) 



fs 2fs 3fs 4fs 5fs 6fs 
IF MIXER OUTPUT SPECTRUM 



7fs 8fs 




16/53 



l_clk- 
Q_clk- 



360 



POLYPHASE 
FILTER@3fs 



FIG. 1 8 



362 



POLYPHASE 
FILTER@5fs 



B 364 



LOW PASS 
FILTER 



■ clkj 
■clk_Q 



FIG. 19(a) 



366 POLYPHASE 

FILTERING 
@3fs 



POLYPHASE- 
FILTERING 
@5fs 



•368 



CLK 




"fi 2fs 3fs 4fs 5fs 6fs 7fs 
DIFFERENTIAL INPUT CLOCK SIGNAL SPECTRUM 



FIG. 19(b) 



B 



370 

LOW PASS FILTER 
FREQUENCY SPECTRUM 




2fs 3fs 4fs 5fs 6fs 7fs 
SIGNAL SPECTRUM AFTER 3fs AND 5fs POLYPHASE 



:lk_li 



FIG. 19(c) 



fs 2fs 3fs 4fs 5fs 6fs 7fs 8fs 
SINUSOIDAL SIGNAL GENERATION AFTER LOW PASS FILTER 



19/53 



FIG. 1 9f 



qrf+ 



qout+ 



irf— 




iout— 



qout — 



FIG. 19g 

Vout 




AA/V 
R 



i 

t- 

l 
l 

*> 

\ 



CJo= 



P R(C p +C) 
1 



CJ Q = 



RC 



V out= 



V 2 RCs 



R(C p +C)s+1 R(C p + C)s+1 



us* 



20/53 



FIG. 20(a) 



FREQUENCY SPECTRUM OF 
POLYPHASE FILTER 



l_out/ 
Q_out 




fs 2fs 3fs 4fs 5fs 6fs 7fs 
SIGNAL SPECTRUM AT POLYPHASE OUTPUT 



8fs 



FIG. 20(b) 



l_Pout/ 
Q_Pout 




FREQUENCY SPECTRUM OF 
LOW PASS FILTER 



Is 2fs 3fs 4fs 5fs 6fs 7fs 
SIGNAL SPECTRUM AT POLYPHASE OUTPUT 



8fs 



Upfout/j 
QJpfout 



FIG. 20(c) 



fs 2fs 3fs 4fs 5fs 6fs 7fs 
SIGNAL SPECTRUM AT LOW PASS FILTER OUTPUT 



8fs 



,\ r fc 



m t 9 2004 a 



21/53 



FIG. 21 



329 



DIFFERENTIATOR 




331 



•330 



DIFFERENTIATOR 




333 



■334 




PEAK 
DETECTOR/ 
SLICER 



332 



FIG. 2 2 



343 



341 



342 



7""T 




340 



^^=344 




23/53 




LO 
CO 



* 





APR 1 9 2004 uj 




24/53 



FIG. 26 a 

Vdd 



INPUT > 1| 



664 



POWER DQWN> -|r7^~ ( 

L 660 

662~\ 




•612 



FIG. 26b 



POWER D0WN> — | 



662 



A 

INPUT > 1[ 




666 



FIG. 27 



or 



670 



616- 



■672 



FIG. 28 





29/53 





30/53 




34/53 




FIG.31a 



38/53 



■864 



FIG.31b 




864 jy-868 / -876 
866 



fl±*2 f 1 +f 2 



872- 







tN 









■868 ^-874 



f 1±f l/ N f 1 + f l/ N 



fi/N 



864 



FIG. 3 2 




^—878 




^-880 






900 



LO_Q 



902 



39/53 



FIG. 3 3b 



IMAGE 




FIG. 3 4 



CONTROL W 



■806 



■800 



RESONATOR #1 




807 




■802 



RESONATOR #2 



805 




40/53 




41/53 




TYPICAL VCO TUNING CURVE 




SEGMENTED VCO TUNING CURVE 



43/53 



FIG. 3 8 



17- 

FROM 
EXTERNAL- 
PROCESSING 
DEVICE 



■909 



POWER 
AMP 



LOW PASS 
FILTER 



LO 



DEMOD 



COMPLEX 
BDF 



AGC 



POLYPHASE 
FILTER 



RC 

CALIBRATION 



BANDGAP 
CALIBRATION 



—900 










—901 
























—903 












—904 




OUTPUT . 






REGISTER 


—905 








f " 




—906 








f " 




—907 








f ' 




-90 5 







CONTROLLER 



■910 
TO 

-TRANSCEIVER 
COMPONENTS 




44/53 





CONTROL LOGIC 



CK(250 kHz) 



45/53 



FIG. 41 



|.4 p F J?.4 p F Jl.2pF _L5 p F 



•290 



N 



292 



•294 



296 



• 3 p F 



298 



C3p C2p CI p C06 
O Q Q Q 



300 



302 



304 



V_ 



<01 1 1 > 



306 



FIG. 42 



240 




CONTROL 
LOGIC 

2 MHz 




46/53 



244 



CALIBRATION 
CIRCUIT 



<C> 4, 





FIG. 43 



246 



PTAT 
BIAS 



Vr 



V B E 
BIAS 



250 
V N 



t 



252 



■248 



V, 



BIAS 



254 



t 



V DD 
•258 



■256 



t 



•260 



FIG. 44 



'OUT 



p 2200Q 
• — V\A/ 



208 ^--210 

11000 5500 
WV ? VW 



■212 



O 



2750 



■214 ^-216 

1370 N 
VNA/ — 



O 



-o-~o- 



858- 



BIAS > 



CAPT> 




862 



■860 



CAP 2 > 



47/53 



FIG. 46 



622 



50 ohm 
ANTENNA 




i-- 



FIG. 47 




50 ohm 
ANTENNA 

^-8 



